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(1) __gplation of Sodium Excretion

a) Effects of fasting and re-feeding

The effects of fasting and re-feeding with carbohydrate upon ‘
‘sodium excretion were 1nvestigated in young, healthy obese
volunteers, who were hospitalized and maintained on a constant
sodium, potassium and watervintake. A water diuresis was induced
during an equilibration period, again after 3 days of fasting and
aftér 3 days of carbohydrate re-feeding. During starvation, ine
’sulin'cléarance. rate of sodium excretion, and osmolal clearance

' increased significantiy, while the raiio of wrinary volume to
glomerular filtration rate was unaltered and tﬁé ratio of free
water clearance to urinary volume decreased significantly. After
3 days of carbohydrate re-feeding, a water diuresis resulted in a
‘significaent fall in rate of sodium excretion, ratio of urinary
vdluma to glomerular filtration rate, and osmolal clearance, whereas %
ratio of free water clearance to urinary volume increased significantiy.
When carbohydrate was féd at the peak of the water diuresis of starvai

| tion, the ratio of urinary volume to glomerular filtration rate de-
creased significantly within one hour.

These studies suggest thét the natriuresis of starvation may be
attributed to a decrease in distal tubular reabsorption and that
the re-feeding of carbohydrate induces antinatriuresis by enhancing
proximal tubular regbsorption; The sodium retention observed after
several days of carbohydrate re-feeding may be attributed to increased
proximal and distal tnbularAreabsorption. |
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fb) Rel#tibﬁéhiﬁ oflﬁalv&iérudisease-to sodium excretion

Previous studies under this grant indicated that aﬁ early ;”;':'
manifestation of mitral valvular disease may be an abnérﬁally7v\
increased retention of a sodium loadg This contfasts éharply g
with patients with systemic hypertension, which long have been
known to manifest an increased excretion of a sodium load. Toor
and associates, some time ago, postulated that increased intra-
ventricular pressure might be responsible for the latter phenomenon
; and reported some observations in confirmation of this hypothesis.

Recently, we had the opportunity to study two patients with
aortic stenosis and increased inﬁravéntricular preésure. Excretion
of a sodium load was indeed normal to increased, notwithstanding
evidence of heart failure. Further étudies of this phenomenon

are being planned.

c) Effects of atrial tachycardia and atrial fibrillation

Previous studies of the effect of atrial tachycardia and atrial |
fibrillation upon renal hemodynamics and sodium excretion have been %
;xtended, using the previously described experimental protocol in !
dogs. Measuremenis were made in 11 dogs during normal sinus rhythm f
and, at comparable rates, with atriai pacing and atrial fibrillationj
Changes from normal sinus rhythm to atrial pacing resulted in sig- Y
nificant decreases in sodium excretion (20% from 464 pEq/min), in
renal blood flow (114 from 282 ml/mih) and in blood pressure
(104 from 127 mm Hg). Cardiac outpu% and glomerular filtration

rate did not show any consistent changes. In responses to changing



fifrom atrial paclng to atrial flbrillatlon, there were further

:Clsignificant decreases 1n urlnary sodlum excretion (13%) renal
, blood flow 9%, and blood pressure (7%), as well as a siunlflcant ,17
_jvfall in cardiac output (21% - 1.8 I/mln) Glomerular filtratlon

5rate continued stable. Changes in urlnary sodium excret1on

. correlated signlflcantly w1th changes in blood pressure (r + 0. 8@)

ﬁVd_throughout all condltlons. In contrast, changes in cardlac ouiput

- f'and renal blood flow correlated poorly with changes in urinary

sodium excretlon. o e A‘f

It has thus been e®tablished that both atrlal tachycardla and

;atrial fibrlllatlon may be accompanled by significant reductlons

Zggin urinary sodium excretlon. The data SuggeSt that mean arterlal

(2)

"pressure is a ma;or factor in the changes in tubular reabsorptlon

of sodlum assoc1ated with altered atrial rhythm

‘The Circulatory Response to Orthosfatic Stress in Man

a) Ine role of circulatory congestion \-

& The role of circulatory cengestion dn the increased tolerance

of orthostatic stress. prev1ously observed in patients with heart

failure, was evaluated.. Five patlents with heart failure were

Y

-~ studied hemodynamically‘lnfthe supine and upright positions. "I.’h]esexi

. patients were able to malntaln cardiac index and siroke volume with

- 'only an insignificant increase in heart rate (6%) Peripheral

‘vascular resistance and arteriovenous oxygen difference did not

i;change significantly.

These results contrasted with 6 normal subjects who underwent



' '{i; cardiac index decreased by 22%, stroke volume decreased by 35%

'°'“M‘3and heart rate increased by 29% Arterial pressure was maintained

1forthostatic stress before and after volume expansion, w1th 10%
;g low molecular welght dextran or. normal sallne.‘ Before infusion,;

- : the classical normal resPonse to orthostatlc stress wes seen. »

:f,‘hy an increase of 43% in perlpheral vascular resistance. and the gag~;£j

” arterlovenous oxygen dlfference w1dened by 52%. After infu31on. o
; : the response to orthostatlc stress fell between that of the Pref. o

" infusion and the heart fallure patlents. Cardiac index did"not :

‘.change signiflcantly, whereas heart rate increased by only 7% and

R arteriovenous oxygen dlfference w1dened by only 26%, both 51g- -
nificantly less than before 1nfu51on. '

6

N

Orthostetic tolerance in normel subgects ‘was thus 1mproved

by expansion of plasma volume. It may be concluded that cir-

; culatory congestion plays a maJor role in ﬁhe 1ncreased tolerance

©oroof orthostatlc stress shown«oy patzents:wiih heart failure.

T

'j7~f‘re81stant to decondltionlng by bed rest. Accordingly. the responses

\

7‘ b) Resistance to bed rest decondltlonlng in patlent with heart fallure

The. prevzously descrlbed increased tolerance of orthostatic

; strese observed in patlents w1th heart disease, and especially w1th '

heart failure, led to the hypothesis'that such patients might be :;

| of heart rate, systollc and dlastolic blood pressure to a 70o

"f passive upright $ilt were studied in’ 8 patients with congestlve |

heart failure after four to 21 days of strict bed rest, Orthostatic

":: stress vas Well tolerated. There was no smgnificant change in



 pulse pressure slightly. In 6 patlents restudned after ambulatlon ﬂ,i?

- 5 - ;

heart rate (+8 3 beats/mmn) or systolic blood pressure (-0 9 mm Hg) 4‘f?

- The disstolic bl°°d pressure increased by 6. 7 mn He, narrom.ng the Z;';}

‘ef}there was no significant dlfference between bed rest and ambulatory G

responses. Thus, in contrast to patlents treated w1th‘bed rest I

" for acute myocardial infarction, who in a previously described | -

<_ 3)

)\intravascular or implantable transducers. The potential for

study showed a sighificant ineidence of vasodepressor reactions "

to orthostatic stress, cardiovascular decondi@idning was not obe

‘served in patients with congestive heart failure treated with

striet bed rest.

N

Development of a Miniature Pressure Transducer

Two pilot experiments have been carried out in collaboration

with W. Rindner, A. Garfein, and A. Tannini of the NASA Electronlce

‘Research Center of Cambridge. Massachusetts to evaluate a miniature

piezo - junction pressure transducer (tunnel diode). This device

.may provide a method for long term moniﬁoring of blood pressure |

in patients, subjects, or experimental animals using indwelling

- miniaturizatzon is great, since the pressure pickups may be as

‘-’W small as 1 mn dlameter, ‘and this may in turn allow chronic in- SI ;

‘ strumentation with mlnlmal trauma.

1

Current efforts have been dlrected toward testing the first

two models of the device, to achieve the goals of baseline stablllty.

i temperature insen51t1v1ty, accurate DC level pressure recording,

and durability and ruggedness. The two pilot studies. carried
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out in anesthetized dogs w:.‘Lh 'Lhe device mounted at the end of .

a conventional card:.ac catheter, show that high f:.delity intra-,

vascular pressure tracings may be obta:med from various s:rt,es

'j; including the aorta and left ventricle. Further detalls are :'7”'?; : 3

:_ ; plarmed in acute’ and chrom.c am.mal experiments. e
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